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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions, and listings, of claims in the 
application. 

1 . (Currently Amended) A half-rate clock and data recovery (CDR) circuit including: 
a half-rate phase detector for detecting phases of an input signal and a half-rate clock? 

and piX)ducing a comparison signal: 

a charge pump circxiit receiving the comparison signal and, in res ponse, producing a 

pu mp si g nal ; 

a low-pass filteri receiving and filtering the pump signal to produce a control signal: and 
a voltage controlled oscillator fef ^receiving the control signal and in response, 
generating the half-rate clock and feeding the half-rate clock back to the half-rate phase detector, 
the half-rate phase detector comprising^ 

a first-stage latch circuit receiving the input signal and a second-stage latch 
^^ttit:s^ circuit receiving an output of the first-stage latch circuit, 

aa additional first-stage latch circuit receiving the input signal and an 
additional second-stage latch ek^uitSw circuit receiving an output of the additional first-stag e 
latch circuit. 

a selector circuit which receives an output of the first-stage latch circuit and an 
output of the additional first-stage latch circuit and output s, in response, a re-timed signal m 
rosponse ^svnchronous with the half-rate clock and identical in array to the input signal. 

a first exclusive OR circuit which receives an output of the second-stage latch 
circuit and an output of the additional second-stage latch circuit and outputs a reference signal in 
response; 

a latch delay circuit in a through-data pathf and receivi ng the in put signal. 

a one-pulse delay circuit in the through-data path^ ^A=receivmg an output of the 
latch delay circuity and outp-u ttmg tl irou g h " da ta for generating a delay of one half-rate clock 
pulse^ ,and outputting through-data, thereby converting phase comparison polarity in die half- 
rate phase detector, and 

a second exclusive OR circuit which receives the re-timed signal from the 
selector circuit and the through-data from the one-pulse delay circuit and outputs Jii 
response, an output signal in rcsponso , wherein the voltage controlled oscillator is an N type 
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LC voltage controlled oscillator bcoaxKio of for operation with the phase comparison polarity 
of the half rate phaise detootor incliadjiag- i nversion produced bv the one-pulse delay circuit. 

2. (Previously Presented) The half-rate CDR circuit according to Claim 1 , \^^erein gate 
size of the one-pulse delay circuit of the half-rate phase detector is variable for adjustment of the 
delay of one pulse in the one-pulse delay circuit. 

3. (Previously Presented) The half-rate CDR circuit according to Claim 1^ wherein 
wiring length of the one-pulse delay circuit of the half-rate phase detector is variable for 
adjustment of the delay of one pulse in the one-pulse delay circuit 

4. (Previously Presented) The half-rate CDR circuit according to Claim 1, including a 
plurality of pump-up bias circuits having different gate bias levels, respectively, for a pump-up 
constant current source of the charge pump circuit and for changing current quantity of the 
pump-up constant current source upon switching of the pump-up bias circuits, for adjustment of 
the delay of one pulse in the one-pulse delay circuit. 

5. (Previously Presented) The half-rate CDR circuit according to Claim 1, including a 
plurality of pump-down bias circuits having different gate bias levels, respectively, for a pump- 
down constant current source of the charge pump circuit and for changing current quantity of the 
pump-down constant current source upon switching of the pump-up bias circuits, for adjustment 
of the delay of one pulse in the one-pulse delay circuit, 

6. (Previously Presented) The half-rate CDR circuit according to Claim 4, wherein the 
number of pump-up constant current sources of the charge pump circuit is changed to change the 
current quantity of the pump-up constant current sources for adjustment of the delay of one 
pulse in the one-pulse delay circuit. 

7. (Previously Presented) The half-rate CDR circuit according to Claim 5, wherein the 
number of pump-down constant current sources of the charge pump circuit is changed to 
change the current quantity of the pimip-down constant current sources for adjustment of 
the delay of one pulse in the one-pulse delay circuit. 
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